The BETA computer codes have been developed to study ideal magnetohydrodynamic equilibrium and stability of stellarators and to calculate neoclassical transport for electrons as well as ions by the Monte Carlo method. In this paper a numerical procedure is presented to select resonant terms in the electric potential so that the distribution functions and confinement times of the ions and electrons become indistinguishable.
In the BETA codes the variational principle of ideal magnetohydrodynamics is implemented as a finite difference scheme to compute the equilibrium of a toroidal plasma in three dimensions without symmetry (1) . The (1986) Applied Physical and Mathematical Sciences: Bauer et c tions of the kind we have described furnish diagonally dominant relations for the corresponding coefficients PnIm. A determination of the radial electric field is more complicated, but at least in some cases a more or less unique result for the particle confinement time T = Ti = Te may emerge that seems to represent an average of the values of rj and Te when c1 = 0. Individual runs of the code using 256 orbits take only an hour or two on the CRAY computer, but a convincing solution of the ambipolarity equations is very time consuming because it requires many runs.
In Table 1 we present numerical data for the Heliotron E experiment providing evidence of the existence of roots of the equations for quasineutrality that is at least convincing for low collision frequency. A survey of the table does give an impression of the way in which the electric field affects transport. A radial term of magnitude comparable to the temperature tends to improve the ion confinement appreciably, whereas resonant contributions that are orders of magnitude smaller may correspondingly reduce the electron confinement time. This phenomenon may help to explain the Proc. Natl. Acad. Sci. USA 83 (1986) 7567 anomalous electron transport that has been observed in stellarator experiments. It seems consistent with the known sensitivity of transport to resonance for configurations with little or no shear. These conclusions are borne out by further computations we have made for the TJ-II Heliac.
